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RADIO HINTS MANUAL 


TRANSFORMER TIPS 


A tranfOTmer is usually made to perform one task* and will 
work most eflBcientiy under the conditions for which it is 
desig^d, but since the transformer may be regaided as aii 
imp^c&nce changing as w’ell as a voltage or current changing 
device, it is often possible to press an intrument into service of a 
very different nature from that which it was intended to carry 
out* 

Possibly the simplest example is the use of a mains power 
transformer as an output transformer. The ratio between the 
windings of the output transformer is given by the formula 


R 


= \/ 


Stated An ode Load 
Speech coil impedance 


so that in the case of a loudspeaker with a speech coil im- 
pedance of 3 ohms, which is to be used with a 6V6 outpjjt valve, 
the valve’s anode load is first ascertained from I>ftta Tables 
such as Bernard’s Valve Manual, No* 30. For a certain set of 
conditions the output load for the valve is 8,500 ohms, so that 
the above formula becomes 


or 53 nearly. 

Thus the required ratio ol the transformer is 53 : 1* 

In the case orthe conventional mains transformer it will be 
seen that several ratios are readily available, and whilst the 
transformer is wound in such a way that there will, be some 
attenuation of the upper frequencies, this will almost certainly 
!>• no worse than the attenuation which occurs in the ordinary 
commercial output transformer of the lower priced grade, and 
except when used with high fidelity apparatus,^ reproduction 
will be unimpaired for all practical purposes. 

The mains transformer rated at 350-0-350 volts, 6 volts and 
5 volts with the usual 220-240-250 primary has the following 
ratios, using various windings or parts of windings. 
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Whole primary to wlfcle secondary 250 : 700 or 3:1 neai 
Between 220 and 240 taps on 

primary to 5 volt winding 20 : 5 or 4:1 

220 volt primary to 5 plus 6 volt 

windings in series ... ... 220: 11 or 20 : 1^ 

240 volt primary to 6 volts ... 240 : 6 or 40 : 1 

Whole primary to 5 volts ... 250 : 5 ^or 50 ; 1 

Halfseconary to 5 volts ... 350 : 5 or 70 : 1 

Whole secondary to 5 volts ... 700 : 5 or 140 : 1 



Fur&er ratios arc also obtainable by combining winding**!! 
siearies m in the case of the 20 : 1 ratio, where two heater wind- 
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are conBccted m scries* It is necessary to take iH-ecaufiom 
when joining windings in this way so that* the ends of the 
windings are not crossed— that is, so that the windings arc in 
phase. The simplest test is to nm the transformer on power, 
joining the two secondaries giving 6 and 5 volts so that they 
combine to light a 12 volt bulb almost to full brilliance. If 
they^are connected out of phase only 1 volt or so will be 
supplied, and the same conditions will obtain when the windings 
are used for any other purpose. 

Having considered the mains transformer as an output 
transformer, it is, presumably, only fair to state that Ihe reverse 
also holds good. The small pentode type of output transformer 
will give approximately 4 volts A.G. across its secondary 
terminals when the primary is connected to the 240 volt supply, 
and whilst efficiency will not be high, the output will be 
sufficient to run one or two valve heaters. This scheme should 
only be «used as a makeshift, however, for the transformer will 
run hot, and fuses should be included in the circuit connected 
to the mains. 

WINDING TRANSFORMERS 

A transformer will only supply power under the correct 
conditions when its windings, as well as being in the correct 
ratio one to another, are also matched to the power to be drawn 
from or supplied to a circuit. The building of power trans- 
formers is discussed in No. 48 of Bernard’s List, but the out- 
standing points may be repeated here. 

GROSS SECTIONAL AREA OF THE GORE 

The number of turns in the coils of the transformer depend 
largely on the ar«a of the core, and the power output possible 
also depends on the same factor. Supposing a transfwmcr 
capable of delivering 6 volts at 4 amps was required, the out- 
put of the secondary is thus 24 watts {or, more properly, since 
tjie output is A.G, 24 volt-amps). 

The formula 
5.58 

where A is the area of the core and W is the watts supplied 
gives A in square inches. Thus for the above case the core 


7 



WDuld need to have an area of at least 1 square inch^aftcr 
allowing for the 

EFFICIENCY 

Transformers have losses, like other apparatus, although in a 
well designed instrument they are small. The efficiency of a 
small transformer may be taken as 70%, so that the pjrijnary 

100 

watts will be not 24 but 24 X -q or 35 nearly. Thus the core 
area should be worked out on the basis of the primary watts. 


TURNS PER VOLT 


The number of turns in each winding of the transformer 
depends on the voltage across the winding, the magnetic 
qualities of the core, the area of the core, etc., and may most 
simply be expressed by the formula 


N= 


V 

.11 A 


where N if the number of turns of wire on the winding under 
cemsideration, V is the voltage supplied to or by the winding and 
A is the cross sectional area of the core in square incites. Thus 
fca^the small 6 volt transformer with a 240 volt primary, to be 
wound on a 1 inch core, the primary winding is 

240 240 

N = - 11x1 “TT 2,180 turns 


Similarly, the secondary winding is 


N= 


6 

dixl 





54-5 turns 


The current in each winding must be considered, so that 
a suitable gauge of wire is chosen. For the 4 amp secondary 16 
^i^e would be ideal if there is room on the foimer, whilst 
for the primary the current may be determined by dividing 
^be watt^ 35, by the volts, 240, the current thus being *15 amp. 
which will be carried safely by 32 gauge wire. The wire use<|* 
winding * transformers should be new enamelled wire, 
without kinks or weak spots in the insulation. One shorting 
in any winding makes the whole instrument useless. 'The 
wmdmgs must be carefully insulated from each other and firona 
Aecorc. 
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AUTO TRANSFORMERS 

The auto-txansformer consists of only one wmding, as showh 
in Fig, 1 , so that the circuits connected to it arc not insulated, 
one from the other* This is of little Importance in many 
applications, however, and one easily made auto-transfbi*rner 
can be of great use to the experimenter who works with both 6- 
volt and 4 volt valves- A 6 : 4 volt transformer allows both 
jtypes orvalve to work from one mains transformer giving either 
heater voltage, and since the wattage is low a small core, such 
as that obtained from an old intervalve transformer, may be- 
used* Wire to give about 3 amps at the 4 volt tap — 18 gauge 
enamelled copper— should be suitable, the details ot the* 
windings being worked out as above. The wire is then wound 
on the former until the 4 volt winding is all on, a flexible lead 
being soldered to the wire at this point and led out through sl 
hole in the former The bared wire and joint are vei y carefully 
insulated and further windings for another 2 volts are then laid 
on, an extra 2 or 3 turns being given to compensate for losses. 
The former is then taped over and the core inserted. 

With the whole winding across a 6 volt supply, 4^ volts will 
be available at the tap, or the tapped portion of the winding 
across a 4 volt supply will give 6 volt across the whole winding. 

Note ihai rectifier heafers must 'never be supplied in this wayi. 
They are connected to high voltages^ and must always hav^ a 
separate, highly insulated, heater winding on the maivc transformer^ 

POWER SUPPLIES FOR THE MIDGET RECEIVER 

Popular as has become the midget American type receiver, 
there are disadvantages attendant upon its use, not the least oF 
which is the heater power supply. In geneial, this t^pe of set is 
designed to work from 110 volt mains, so that in some cases- 
the heater chainT requires 1 10 volts, high voltage heater valves 
being used in series, whilst in other cases only a small dropping, 
resistor is necessary. Running the set on 240 volt supplies, 
however, means that a series resistor to drop ISOvolt^ is re- 
quired, and this is most often supplied in the form of line cord^ 
since there is not room in the cabinet for a wire wound dropp- 
ing resistor. A barreter could be used, but unless the heater 
chain required 110 volts a further resistor would be required to 
give the 100-110 volts H.T. supply. 

Since the usual heater current is 2 amps the drop.alongt 
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the line cord will dissipate at least 65 watts probably more, 
-whic his uneconomical and often unsafe, whilst many cases are 
on record whers a line cord has been **cut to length^^ by an tm- 
wary set owner, with consequent rapid failure of the valves. 

Fig* 2 shows a typical heater chain supplied by a trans- 
former of the auto type, a method which also provides for a 
H. T. tap. Such a transformer, like the auto transformer for 
4-6 volts previously mentioned, can be wound with little 
trouble, and accommodated behind the set or near the powef 
point with perfect safety, since there is no heating to any degree 
^nd insulation can be assured by enclosing the transformer in a 
■simple case. Moreover, the method is far more economical of 
current, since only the small transformer losses have to be taken 
into account. 

In designing the transformer by any particular case the load 
io be handled must, as usual, be the first consideration in order 
that a suitable size of core may be chosen. In ther case illus- 
trated, where the heater chain requires 93 volts and the whole 
•supply voltage may be fed to the rectifier anode, the watts arc 
taken as 93 x *2, or 18 6 watts to be supplied, whilst allowing 
the transformer efficiency to be 80% the wattage on which the 
minimum core area is ba5cd is 24. Thus the minimum core 
area is below one square inch, and a core of one square inch 
.^Unea would be ideal. 

The size of the windings is calculated using the formulae 
-already given, although when choosing the wire sizes it must be 
borne in mind that the efficient transformer has the winding 
^pace neatly filled — that is, the wire must be chosen so that the 
windings fill the core. The 93 volt winding supplies 2 amp to 
the valves, and since this larger winding will have greater losses 
"than the txsual heater winding, the resistance must be kept low 
by using the heaviest gauge of wire possible, whilst 28 S. W. G. 
will carry *3 amp with safety, a much larger wire should be used 
at least 22 S. W. G. enamelled copper. The remainder of the 
winding, across which will be a potential of 147 volts, will caiw 

24 . 

api^ximately or .1 amp (total wattage divided by 

■supply voltagci, and here 30 S.W.G. wire would be satisfactory. 

This means that the 93 volt winding should be laid on me 
"fomrar first, with its ends brought out for the heater supply, 
Tthe commencement of the 147 volt winding being soldered to 
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the last twen of the heavier wire, the joiat being carefully insu- 
lated, » layer of Empire Tape or similar material separating 
the two windings. 

Where an H. T. tap is required, when using valves of 
Pentode-Rectifier type, a further tap is brought out at the suit- 
able point. Since the majority of these valves arc rated at 125 
volts on the rectifier anode, a half-way tap giving 120 volts 
would appear to be most convenient For small currents in the 
JH.T. efreuit the wire gauge will hardly be affected, but for 
higher currents the additional wattage should be calculated and 
provision made for the extra power. 

All the leads from the transformer may be of lighting flex, 
the heater supply leads being kept as short as is possible to 
avoid losses. The transformer may be mounted in a wooden 
Ismse. 

It will be understood that the use of the auto-transformer 
described the last chapter enables the receiver to be operated 
on A. C. current only. 



Fig. 3, Television Sound Receiver. 

LI— L3*= 3 turns 22 S.W.G. enamelled D.C.C.\CIose wound, formes 
L2:=L4^12 „ 18 „ „ .. / between coils. 


A TELEVISION SOUND RECEIVER 

It is well known that the sound programme from the B.B.O* 
television station is of very high quality, due to the fact that 
the sidebands carrying the modulation frequencies can extend 
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over a relatively greater bandwidth than that allowed for the 
normal broadcast programmes, thus giving a greater ^udio 
feequency range. The receiver circuit given in Fig 3 is de- 
signed for reception of the sound television programme, and 
can be built up as a pretuned set with no controls other than 
an on-off switch and volume control, thus allowing a small neat 
cabinet to be used. 

It will be seen that reaction is used in the detector circuity 
but whilst this type of detector introduces some distortion in the 
higher wavelengths, at the sound programme frequency reaction 
can be used to a greater extent without trouble. 

The receiver is built on a copper or aluminium chassis, a 
carefully planned layout being used to give short and direct 
leads to the high frequency circuits. Ceramic valveholders 
should be used for the first two stages and the semi variable 
condensers used for tuning and reaction control are ceramic 
based air trimmers. The two tuning coils may be purchased or 
made^ and consist of 12 turns of 18 S W.G. copper wire 
wound to a iin. diameter, the turns being spaced by their own 
diameier. The coils are wound on paxoliii tube formers and 
are mounted directly across the air trimmers, which in turn 
are mounted to give short grid leads to their respective valves. 

The aerial coil consists of 3 turns made in a similar manner 
and supported in line with the tuning coil of stage 1, the dis- 
dance between the coils preferably being variable until the set 
is finally adjusted, when the aerial coil can be set in position 
permanently. 

A source of well smoothed H.T. is required to enable the 
fullest advantage to be taken of the high quality signal, and> if 
required, the output from the reacting detector can be fed into* 
a quality amplifier and the last stage of the receiver omitted. 

To tune the set an in^^ulated trimmer tool should be used to 
avoid hand capacity effects. Increase the capacity of C2 until 
the detector stage is on the threshold of oscillation, then,^ witb 
Cl at its lowest capr>city, slowly increase the capacity until the 
station is tuned, temporarily coupling the aerial to the tuning 
coil of the detector stage should the signal be weak or difficult 
to find. Finally, trim the H.F. stage for greatest volume and 
then reduce the capacity of the reaction condenser, C2, to the 
lowest permissible limit. Make sure that the station funda- 
iBental feequency is tuned, and not a harmonic. 
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Bmt results, of course, will be obtained by the use oC*a 
correctly cut vertical doublet aerial erected in tjie open and at 
a good height Such an aerial may consist of a half wavelcngfh 
of wire or rod, preferably copper^ cut at the centre and sup- 
ported there by an insulatix. From either side of the insulator 
there will thus be a 5-foot length of aerial, and an 80 ohm 
f^der ; obtainable commercially, should joined to either 
side olHhc aerial at the insulator, the two feeder wires running 
directly to the aerial coil of the receiver. 

AN METER FOR AMATEUR RECEPTION 


Most amateur transmitting stations, when giving reception 
reports, now include the strength of the signals being received 
at their stations by reference to an “S” reading, this value being 
^en directly from an meter, or Field Strength indicatewr 
incorporated in the receiver. Such a meter can be built into a 
superhet circuit with little trouble, and can be used not only 
for comparing the received strength of signals, but will also 
indicate day-to-day fluctuations in reception conditions. The 
calibration and scaling of the meter is, of course, purely arbi- 
trary, the general reports giving degrees of strength from SI to 
S9. although decibel readings are sometimes given. 



Fig. 4 
An ‘S’ 
Meter 
Circuit 
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The “S” meter is a 0-1 mA. instrument, connected inlo the 
ajttode supply line of a variable-mu I.F. amplifying valve, as 
shown in Fig. 4. The circuit is actually a type of bridge, so 
arranged that the meter can be balanced to zero reading when 
no signals are received, the change in anode current of the 
valve giving an indication of signal strength when a station is 
timed. 

To enable the meter to be balanced the currents through 
the two arms of the bridge Ra and Rs must be approximately 
equal at nq signal point, the cunent through Rs remaining 
steady at all times. This current is generally that used in the 
screen dropping netwcffk for the screen supply to the R.F. and 
I.F. valves, and, given the anode current for the bridge arm 
Ra, the load on the arm Rs can generally be adjusted to a suit* 
able figure without much trouble- The receiver is set at full 
volume with no signals being received to balance the meter to 
zero by means of Rb. 

GRAMOPHONE PICKUPS 

Since a great number of gramophone pickups suffer with age, 
it is desirable to have a working knowledge of their construc- 
tion. It must be pointed out, however, that the Crystal type of 
pickup should be returned to its makers for any necessary 
adjustment or repair. The following notes refer only to mag- 
netic pickups, which are generally of the damped armature 
type. Some pickups, known as needle armature pickups, are 
arranged so that the steel needle is in the magnetic circuit, but 
in either case a piece of magnetic material is caused to vibrate 
in accordance with the record track characteristics. The vibra- 
tkms of this armature have the effect of varying the magnetic 
flux OT field strength which surrounds a coil of wire within the 
pickup, when by the well known mt thod of induction small 
currents are set up within the coil and corresponding varying 
voltages appear across the coil, these voltages being fed to the 
grid of the first amplifying stage of the reproducer. 

In Fig. 5 is shown an expanded view of the usual type of 
ms^etic pickup. The armature is suspended within the pole 
pieces by rubber, so that its movement is damped, and it is the 
deterioration of these rubber members which causes the loss of 
quality in an old instrument. Their replacement is simple, 
boweva:. On the spindles of the armatuie two suitable lengths 



of cycle valve tubing wiE be fcnlnd ideal, whilst the top damp^ 
ing pad, which must be made to fit snugly into itg metal retain-^ 
ing frame, may be mide from a piece of thick sheet rubber such 
as a piece of car mner tube. 

Dismantling the pickup should be treated as a dcHcate oper- 
ation, since the windings of the coil arc fragile and easily 
damaged. It is most important in the re assembly of the instru- 
ment to ffcBition the top damping pad correctly. The tcHiguc oF 
the armat jre is held in a slit in the pad and must be so placed 
to bring it centrally between the pole pieces. Any inclination to 
erne side or the other will lead to chatter — that is, the armature 
will touch the pole pieces on loud passages, with consequent 
distortion and possible damage to pickup and rccord- 



Fig. 5. Exploded View of Magnetic Pick-up 

'iiie rewinding of damaged pickup coils is painstak- 
ing and monotonous work, whilst a rewound coil often gives: 
reduced output due to the lesser number of turns which caik 
be put on when using a heavier gauge of wire than the original 
machine wound gauge In an endeavour to simplify the repair 
Of pickups the author devised the plan of winding a very small 
coil directly on to the armature itself, the reduced impedance oF 
the coil together with its minute output being matched into the 
amplifier by a transformer. Results were excellent, the pickup 
on which the exp^ments were performed having a better res- 
ponse curve than with the original cod. 
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. The method of winding such a coil is illustrated in Fig. 6 
Kumber 40. • S.W.G. D.S.G. copper wire is used, wound in 
net layers directly on to the armature in the space ^tween the 
spindles and the tongue, and the amount of wire which can be 
accommcjdated will vary widely in different makes of pickup. 
In the case quoted 100 turns were laid on, and if desired the 
winding may be secured with a coat of very thin shellac^ The 
weight added to the armature must be kept as low as..possible, 
but in most cases it should be negligible. 

The ^winding must be clear at all points from the pole 
pieces, since if it is allowed to touch during the armature’s 
vibration the result once again will be buzzing or chattering. 

The leads from the coil arc led out between the pole pieces 
and taken out through the tone arm in the usual way. 

Matching the pickup to the amplifier must, iik general, be 
■experimental, although for those with access to an A.G. Bridge 
the measurement of the impedance of the coil at 400 cycles per 
second will give a valuable basis from which to work. It must 
be realised the D.G. resistance of the coil cannot be taken into 
account for the purposes of matching, since the impedance at 
400 cycles will ^ a very different figure. Supposing this 
im pedance to be 200 ohms, and the amplifier has a required 
input impedance of a quarter megohm, which is often the case, 
tten the transformer ratio is given by 

R= A / or a ratio of 35*4 
^ 200 

When the matching has to be done exj>erimentally, however, 
it is necessary to use a multi-ratio tn»nsf(frmer, and for this 
purpose the details given in Transformer Tips on page 2 may 
be of help. Once a suitable matching ratio is found an input 
transformer might be specially wound, and hare the method 
■given for wining output transformers may be used. TKe 
primary and ^condary windings should be sectionalised and* 
interwound, and since, in the input transformer, practically 
no current is* flowing, good frequency coverage should be 
obtained. 

Careful magnetic scrcenii^ of the input transformer will be 
found essential, and it must be mounted as far away as possible 



ftom pDwer supplies, maitis transformers and chokes, since it is 
very liable to pick up hum. Leads from the pick up to the trans- 
former and from the transformer to the amplifier must be 
screened, and the transformer core earthed through the screening 
to the chassis. The volume control, if used in the first stage, 
must be across the secondary winding. 

MEASURING INSTRUMENTS 

All •experimenters feel the need for a range of measuring 
instruments at some time or another, but a single meter with a 
full scale deflection of 1 milliamp can be made to cover a wkfe 
field of voltage and current measurements by the addition of 
resistors in series and parallel with the instrument 

In choosing the ranges to be covered, it is a wise plaa to 
ma^ them direct multiplications of the scale figuring oiy&e; 
instrument, and since in most cases the 1 miUiampere sc^K is 
in five divisions, each division being sub-divided to teiiptoes, 
giving a fifty line scale, the most easily read values f* the 
meter will be 

5, 50, 250, 500, 1,000 volts, D.G. 

1, 5, 50, 500 milliamps, D.C. 

100, 1,OnOO volts, A.G. 

It will be noticed that no provision is made for measuring 
A G. milliamps. This is for the reason that a current transformer 
is required, the transformer necessarily being wound to suit the 
characteristics of the tester circuit, a taisk beyond the workshop 
capabilities of the average home constructor. 

Since ♦a 1 milliamp instrument has a circuit resistance of 
IjOQP ohms per volt the resistors are simply calculated as being 
5,000, 50,000, 250,000, 500,0O0 ohms and 1 megolma for the I>XX 
volts ranges givea above, the accuracy of the reading deperMih^ 
directly on the accuracy of the resistance value. Precision, 
r^istors of 1 % accuracy are obtainable, but for most radio test 
purposes 5% is considered a sufficiently accurate reading, and 
there is little point in using resistors more accurate than ther 
instrument itself. It will be appreciated that the internal 
csistance of the instrument will be added to the external 
resistance on each range, but this will cause little* efiect escespt 
on fhe 5 volt range, where it can be allowed for if desfoetL 
The resistance of the mstrument should be stated <m the scafc, 

OT it may be obtained on a bridge, and if the corrwtioa is fo 
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be Hiadc this mtcmal resistance must be subtracted from the 
5,000 ohm resistor. For cxamplc,*if the instrument’s re^tance 
is.l00 ohms, the 5,000 ohm resistor must be decreased to 4,900 
ohms. 

When making or ordering the resistors for the A C* volts 
ranges, the impedance of the rectifier must be taken into 
acGOimt, the figmre being around 800 ohms* For the two ranges, 
above, 100 and 1.000 volts A.C., this again will have only a 
ncgHgible effixt, the inaccuracy introduced being less than that 
rated for the rectifier itself, so that non-inductive resistors of 
100,0(K) ohms and I megohm may be used for these voltages, 
but should it be required to read a low voltage of the order of 
3 or 10 volts the rectifier impedance must be deducted from the 
resistance values. However, the further disadvantage arises 
that for any voltage of less than 100 the A.C. calibration will 
not be linear— that is, the scale readings on the instrument 
will only be accurate at the top mark, with a progressive error 
down the scale. For low A.G. volts measuremcnli^ therefore, 
a second set of calibration points will have to be put on the 
instrument, a task for the experienced worker only. 

UnfcHtunatcly, also, allowing for the rectifier impedance is 
not sufikdent if accurate results in measuring A C. volts are 
required. The rating of a 1 milliamp rectifier is the A.G. 
sating, and the D.G, outpuut is, naturally, somewhat lower, so 
that for a full scale reading on the instrument with 1 mA. A C. 
flowing the meter sensitivity requires to be between 8 and 
9 mA., or, in other words, if the ranges are adjusted by the 
means just outlined there will be an error of about 10% or 
even more. 

The simplest method of overcoming this defect is to cali- 
brate the instrument for A.G. by the simple means of reducing 
the scries resistor so that slightly more tbai> 1 mA. is flowing 
through the rectifier. Whilst this also means that at full scale 
the rectifier is overloaded the ranges suggested allow for this* 
since it will be unlikely that full scale readings will be required. 
Thm, for the 1,000 volt rai^e make 80% of the series resistor 
fixed with the other 20% a wire wound resistors 
which can be stripped down to a reduced value. Gonnect the 
instrument, whh the full resistance in series, to a known source 
of A.G —230 volts main, for example, and reduce the wjre 
wound resistOT* switching ^ for each c^j^merd, until the meter 
ftads a ce^rect 230 volts. Similarly, any A.G. range can be 



adjusted for an accurate reading, the calibrated souixx being 
chosen to suit the range. 



Fig. 7. Shimts Wound on Paxolin strip 

The shunts for the D.G. current ranges will have to be 
wound to suit the instrument, since they depend entirely upon 
the iistrument’s own resistance, but the work can be performed 
with a fair degree of accuracy without the use of a second 
calibrated milliameter. Manganin wire should be used for the 
shunts, which can be wound on paxolin strip, fastened at either 
end to a soldering tag, as shown in Fig. 7. Heavy gauge wire 
will be used for low resistance, high current shunts, 22 S.W.G. 
being suitable, whilst 34 S W.G. wire will be adequate for the 
lower current shunts, double cotton covered wire being used in 
each case. 

To detemune the shunting resistance without the use of a 
resistance bridge or a second calibrated instrument, proceed as 
follows : — 
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Take the 1 milliamp instrument to be shunted and connect 
it to a battery via a variable resistance, so that 1 Ma. is passed. 
Thus for a 3 Volt battery a rheostat of maximum resistance of 
3,000 ohms w juld be needed, far 30 volts 30,000 ohms , etc. 
Set the instrument to top mark. 

Solder the end of a length of 34 S.W.G. manganm wire to 
a tag on the paxolin strip, conneciing the tag through a uTiort 
length of thick copper wire to one of the meter terminals. To 
the other meter terminal connect a similar short copper wir€ 
to the end of which is soldered a razor blade. Gently pressing 
the blade on to the manganin wire will make a contact through 
the cotton covering, and the length of wire between the tag and 
the blade will then be in shunt with the instrument. Part of 
the current will flow through the wire, so that the instrument 
reading will fall, and it only remains to find the point at which 
the instrument reading falls to *2 Ma. This means that four- 
fifths of the original current of 1 Ma is flowing through the 
shunt, so that the instrument reading at full scale will now be 
5 milliamps, the first range required. 

Bare the wire at the discovered point, cut to length with a 
quarter inch to spare, tin the spare end and solder to a second 
tag- The 5 milliamp shunt is then complete. 

Note that the razor blade must be used with care to avoid 
weakening the wire» and that the manganin mu^t be well 
cleaned and tinned with a hot iron. Do not use acid fumes for 
stzch soldering ; resin flux gives as good a joint with no chance 
of corrosion. 

For determiniBg the 50 milliamp shunt, use the instrument 
as before but with the 5 milliamp shimt connected across It. 
Set to full scale deflection and again shimt 'vfith a length of 34 
S.W*G. manganin, this time reducing the 5 Ma. reading to a 
reading of .5 Ma. The reading is thus multiplied by 10, and 
50 milliamps will be needed to bring it to full scale. The 500 
miEiainp shunt, wound with 22 S.W.G. wire, is made similarly, 
hf using the 50 milliamp shunt across the instrument anjd. 
reducii^ th^ reading, with the extra shunted length of wire to 
SMa. ifere the multiplication is 10 again, so that 5C0 Ma. 
fee lieeded Smr fiill scale deflection. 

It mnt be rea&ed that whilst quite satisfiictory accuracy 
cm fee obtained fey Urn method, an error in one shunt will be 
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muitipHcd up in proportion when that shunt is used to deter- 
mine aiiother. Careful wonc, therefore, is needed to obtain 
good accuracy on all ranges. 

For those with access to a resistance bridge, the work may, 
of course, be done more directly by using the formula 

Sz=-^- 

(X-I) 

where Sns the resistance of the shunt. R is the resistance of the 
instrument itself and X is the factor by which the range is to be 
multiplied. 


iMA METefl 


Fig. 8. 

Mulii-range Circuit 
Tester 

1- I Ma. D.C. High 
_ Ohms 

2. 5 Ma. D G. Med. 
Ohms 

3 50 Ma D.C. Low 
Dhms 

4 500Ma. DC. 

5 5 V. 1) C. 

6. 50 V. D C. 

7. 250 V. D C. 

8. 500 V. D.C. 

9. 1,000 V. D.C. 

10. 100 V, A C. 

11. 1.000 V. A.C 

12. OflF 



ROTARY SWITCH IS Z-SanK 
CANOeO YAXLEY TYPE 

-o 6- 


In Fig. 8 is shown the circuit diagram of a mvlti-range test 
set, or analyser, using the series resistors and ' shunts so fer 
^iescribed. In addition, it will be seen that provision is also 
irade for mez^uring resistance, although this may be performed 
with any milliameter on hand with a fiiir degree of accuracy. 
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All that is required is a battery and a variable resistance of 
sikth value thqt fall scale deflection can be obtained ^n the 



Fig. 9. A simple Ohmeter 


imtrammt when it is connected in the circuit of Fig. 9, and the 
terminals are short-circuited. 

Thus, as before, using a 1 Ma* meter and a S-'V^oIt battery, 
a 3,0p0 ohm rheostat will be required. Adjust the Instrument 
to fall scale deflection, break the circuit between the 
terminals and insert the resistance to be measured. The meter 
will sjive a new reading, and the value of the resistance is 
obtained from the formula 



where X is the unknown resistance, Ij is the full scale current 
reading, is the current reading vrith the unknown resistance 
in circuit and R is the internal resistance of the test- set, con- 
sisting of meter, battery and rheostat* 

— where V is the voltage of Hhe battery used. 

Note that in the analyser of Fig. 8 the resistance ranges are 
mukiplied by using the shunted milliamp ranges, thus changing 
the values of R for the circuit and extending the resistance 
rallies. 

The simplest method of calibrating the instrument for 
r^&tance measurements is to draw up a graph xising sev^al 
calculated points on the current scale, corresponding to when 
o^her valu^ of X can be Tead off and multiplied for other 
ranges also. 
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GHEC3KING THE SUPERHET OSCILLATOR 

When checking the oscillator circuits of cominbeTci^ receivers, 
as well as those of home-built or experimental sets, a simple 
method of detection of osciHaticm is a great advantage. The 
method to be described also shows the value of the oscillatcwr 
grid voltage, which in many circuits is the injected voltage, and 
allows its linearity over the waverang^ to be inspected. 

In Fig, 10 is shown a typical frequency changer circuit of 
the triode-hexode type, with direct grid oscillator injection. 
The oscillator triode has its grid connection to the caflbode via a 
50,000 ohm resistor, and since in an oscillating circuit the grid 
is driven positive, this resistor is passing grid current and is 
therefore also causing a potential difference to be set up across 
its ends, thus biasing the triode section of the valve auto- 
matically. 

The method of checking is to break the earthy end connec- 
tion of the grid leak for the insertion of a milliameter as shown, 
an instrument with a 1 Ma sensitivity being suitable for the 
test. 

If oscillation is not taking place the instrument will not 
record any deflection^ and will only read when the triode Is 
oscillating. 

Application of Ohm’s Law will allow the grid voltage to be 
calculated. If the instrument is recording *2 Ma through a 
50,000. ohm resistor, the voltage across its ends, disregarding 

•O w ATW^ 

,firequency effects, is V = - » ^ qqq =10 volts, aad the grid 

voltage may be adjusted to a suitable value, discovered fiom the 
makers’ valve data sheets, by adjustment of the size of the grid 
condenser, an average value being *000 1 mfd. as shown. If it 
is desirable to increase the ventage, the condenser must be 
made larger, but to decrease the voltage the condaaser may be 
reduced or a second method used, that of shunting the oscifiator 
anode coil with a resistance. A suitable trial value is 20,000 
ohms, ccMinected directly across the anode coil. 

N.B. In some circuits the anode coil acts as the tuned coil, 
the grid coil being imtuned. The imtuned coil must always be 
the shunted coil. 
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Whea the voltage on the o^illator grid is at a suitable value 
it ^may be tested for linearity over the waverange by tuning 
the set through* its full adjustment. The oscillator voltage 
should remain substantially constant, but serious deviations may 
be smoothed out by coiutined adjustments of grid condenser 
imA anode coil shunt, the adjustments being made simul- 
taneously. 



n oscillator working at a low injection voltage ^ives a 
weak signal, whilst one working at a high injection voltage is 
Mablc to cause spurious signals to appear, due to the setting 
of harmonics. 

A MULTI-PURPOSE AMPLIFIER 

Being in need of a small but powerful amplifier for a range 
of wes, the author developed the circuit shown in Fig 11^ 
which has proved its worth on many occasions. The original 
mockd is built on a very small tinplate box measuring only 
since it was made to plug into an existing power 
but the circuit as given would require more space for 
&e of the supply equipment. It should still be 

on a sleel or iron chassis, however, to take advantage of 
the siikldii^ thus provided. 
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It will be seen that both vsflvcs have a measure of negative- 
feedback provided by the omission of bias condensers, so that 
tone is excellent. Rather more sensitivity is ^gained by thbr 
inclusion of a 25 mfd. condenser across each bias resistcMr 
ho\^evcr. 



Fig. IL General Purpose Amplifier 

6 volt working : VI Er39 V2 PPGC or EL3. Output load 70CD <n>. V3, 5V3.. 
4 volt working : VI SP4I V2 PEN 45. Output load 5,200£fV V3, UU6. 


’’WKlst the output valve is slightly overran by the maker^s 
figures, no ill effects have been observed, and the amplifier has 
filled a sized ball from a sensitive pickup, whilst volume 
frorft any pickup is adequate^ for a large room. In additionr 
the amplifier has now been fitted with a power socket from 
which other units may be fed, and the V.H.F. receiver, des- 
cribed on page 40, is used regularly with the amplifier to- 
provide excellent reception of 10 metre band amateur stations 
and other signals, at full loudspeaker strength. 

Alternative valves for 4-volt heater working are listed, am# 
require no change of component values, apart from a load 
adjustment on the output transformer. 

The U.U.6 rectifier, however, should have the H.T. positive 
lead connect^ to its cathode pin and not to a centre tap on tbe 
l^ter winding. 
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RADIO TUNING STAG3ES FOR AMPLIFIERS 

A aiinple ttming stage for broadcast reception which csm be 
added to the inj^t side of an audio amplifier with the mini mum 
of extra omnections and trouble, can add largely to the use- 
fulness of the equipment, and the circuits of Fi^. 12^ and 13 
show two such stages, one designed for a good reception area, 
and one fixr a low signal strength area. 

The first stage consists of a single infinite impedance de- 
tector, a stage which will not overload with a strong signal and 
which gives at the same time, a highly quality sound output. 
Extremely little plate current is drawn, and the audio output 
is earthed, which ensuns that no bum will be introduced 
into the amplifier circuit through poor decoupling or r^u- 
iat»Hi. 

The volume control shown in the output side can be 
omitted should the input sockets of the amplifier lead 
straight into a volume control, and the lead from the cathode 
condenser taken straight to the amplifier, but in either case this 
lead should be screened, the screened outer conductor serving 
as the earth return. 

In the second circuit an H.F. stage precedes a triodc 
detector to give a measure of amplification to weak signals. 
Both stages are tuned through a two gang condenser and 
idKHild be built on to a metal chassis, either that of the ampli- 
fier, if thae is room, or ou a sepaiate chassis, and screeneeP so 
that there can be no interaction between the tuning cpils. The 
circuits axe uimmed in the usual way for ganging, the tuner 
bdng set to a weak statk>a of low wavelength and trimfhCTS 
fer maximum volume. 

A SHORT WAVE REACTING DETECTOR 

The short-wave listener who uses the small oscillating type 
of receiver, particularly in mains operated circuits, requires 
very smooth reactikm in order that the signal may be brought 

to maximum strength with complete stability and lack of 
tiaesboid howU In general, osefilation is obtained by the 
use of an anode coil inductively coupled to the grid tuned 
circok. the degree of oKallation being varied by a “throttle 
contror’ oemdemer. A better method, however, which although 
it has been in i*5c for some years, still is not widely known, is 
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Fig- 12, Straight Etetecf or for use with Amplifier 
LI >=Wearite PHF 2 



•I MFD IIOV -IMFO IKfi 


Fig. 13 Double Tuning Stage for use with Amplifier 
Ll«=Wearite PA2 
L2=Wearite PHF2 
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to introduce reaction in the cathode circuit by means of a 
fb^back coil, .the degree cf oscillation being controlled by 
varying the screen potential of an H.F. pentode or tetrode. 
CSontroI is smooth and effective, and a second advantage is the 
leduction in coil and former size, made possible by the fact 
that no coupling is introduced between the grid and cathode 
coifa. Indeed the cathode coil may well be a H F. choke, 
mounted below the chassis and screened from the tuned^ com- 
ponents. 

The circuit is shown in Fig. 14 as the first stage in a simple 
receiver to»give headphone reception. Should a greater power 
output be required for loudspeaker operation, the secondary of 
the tiansformer, instead of feeding the 6G5, may be taken 
to the input terminals of the all-purpose amplifier described 
on page 29. Decoupling of the power circuits will be required 
in this case, obtained by including a 20,000 ohm resistor in 
the lead from transformer to H.T. and by-paissing the 
connecting point of the transformer and resistor with an 
8 mfd. condenser to earth. An H.F. stage may be added to 
the receiver, as described on Page 29. The H.F. chokes in the 
cathode and anode circuits should be of different makes to avoid 
interaction. 
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H.F, STAGES FOR SHORT-WAVE RECEIVERS 

With the return of amateur transmission, t>n the higlier 
frequency short wave bands, the older type of short wave 
receiver will exhibit some lack of selectivity and will also re- 
quire more gain to bring in weak signab. The reacting detector 
is also noted for its “deadspots”— the tuning points where the 
aerial’s natural frequency, or its harmonic, b matched to the 
receiver’s frequency, with a consequent loss, or serious reduction 
of, oscillation. To combat thb only a small degree of coupling 
is possible between the aerial and receiver, which results in 
further reduction of weak signals, whilst interference •from the 
reacting stage can be radiated. 

A tuned H.F. stage overcomes most of these difficulties. 
Aerial coupling can be tighter, deadspots are not formed, 
selectivity b improved, and with a well made stage a useful 
degree of amplification b obtained. 

With the circuits shown in Figs. 15 and 16, separate tuning 
of the H F. stage b illustrated, but if the stage b to be built into 
a receiver, a pziir of condensers suitable for gan ging can, be 
used, the tuning of the two stages being control!^ from esae 
dial by coupling the variable condensers with a flexible or 
similar link. Condensers suitable for ganging are the Rayinai;;|: 
VG160X. It is quite satisfactory, however, to use separately 
tuned stages, as will have to be done where the H.F. stage is 
added to an existing sef, althot^h the tuning b simplified by 
tising identically similar coils and condensers for the new stage 
as are included in the exbting detector stage. 

The R.F. amplifier is built up in its own screened box, or. 
If it b built on to the set cfaassb, is arranged within a 
screened compartment so that feedback and interact!^ 
cannot occur. Power supplies may be drawn from the 
receiver, since the consumption of the stage b small, and the 
circuits give details for both a battery and a mains operated 
H F. amplifier. 

Operation is simple, since all that is required is to set the 
receiver on the edge of oscillation in the usual w^y and then to 
tune both condensers, keeping them in step as well as possible. 
It will be found, however, that the detector stage tunipg b a 
master control and that the H F. stage tuning can be corrected 
for greatest volunjc after a station has been received. 




MfO 

F%. 15. Short Wave H.F. Stage. LI and L2 as L3 and L4, L3 being Grid 
Coil of Detector Valve, or use values as in Fig, 25* Cl as C2 

With a circuit such as shown in Fig. 16, all the condensers, 
induding the reaction condenser G^, will acquire extension 
spindles in ewrder to obviate hard capacity effects. 
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16. V H.F. Acom H.F. Stage directly coupled to Reacting Detector 
Cl»=C2-^40 nmfd. C3=»I00mmfd. L2— L3=18 turns 18 S.W.G. dia^ 

for 10 metres. Ll-*3 turns loosely fcoupled to L2 
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Better results may be obtaiaed by tapping the grid lead to* 
the 9^ a quarter of the coil ‘turns down the coil the 

top end, thus reducing the input valve load ope the coil as 
shown. 

If desired the detector stage can be made super-regcncrativc' 
as in Fig. 27 provided that the isolating condenser is retained 
in circuit. 

tone control method for pickups 

For high quality reproduction of gramophone records it is 
necessary not only to have some means of reducing treble or 
high frequencies fthe usual ‘'tone contror* fitted to raefiograms 
and amplifiers), but owing to the nature of the recording itself 


*45Mn 
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•Bome ix^thod of **bass boost” is r^ixired* 

Below a frequency of about 250 c.px. the amplitude of the 
bass notes is automatically reduced in the recording gear in 
•order that the recording stylus shall not swing sufficiently far 
to weaken or break down the walls between adjacent grooves. 
’Thus there is a progressive loss in the lower frequencies which 
•should be made good in the reproducing gear. 



Fig. 19. 

J, E. VarralTs Tone Control 
Stage ( By kind permission of 
the Designer and “Wireless 
World’q 


Naturally the simoleslt method of so doing is to "suppress 
’the unaffected frequencies to ,the same level as the bass, 
and circuits to perform this function are shown in Figs. 1 7 
:and 18. 

In Fig. 17 is shown a network which is connected between 
the pickup and the amplifier input terminals to give a partial 
:amount of correction* It is not always reilised that the 
msechanical features of the pickup generally give a certain 
•decree of bass boosting due to resonance effects, so that the 
filter circuit -should not give too much correction. Such a 
filt^ may be made to match the impedance of an amplifier, 
where this is known, the dbremit giving an impedance of *5 
m^ohm with the values shown. The apparent volume from 
the pickup will be reduced considerably, so that this type of 
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filter is only suitable for use with apparatus with a reserve of 
power. It is, tocMreover, not suitable for use. with a crystal 
pickup, which already has a response curve giving some bass 
boosting. 

Where the attenu.ition of the middle and high frequencies 
gives insufficient input to a small amplifier a type of boostii^ 
preamplifier as shown in Fig. 18 should be usra. Here the 
filter njetwork is in the anode and coupling circuits, and is 
shown’connected directly to the following valve. 

“A tone control stage, however, is more versatile than a set 
level of boosting, and in the circuit of Fig. 19, first * published 
by J. E. Varrall, in “Wireless World,” May, 1939, a very 
wide range of control is possible using only a limited number of 
components. One virtue of the circuit is that the control, Rl, 
acts as a tone compensated control. This means that the tone 
correction, as set for any record, appears to be equal over a 
range of volume obtained by operating Rl, whereas with other 
types of circuit operation of the volume control results in 
apparent change of tone. 

It must be noted that the input to the grid of the stage is 
above earth, so that hum can be introduced into the circuit 
unless careful shielding of pickup leads is arranged. Othgr 
types of input apparatus which have to be connect^ to earth 
wUl include Rl in their circuit and gain will be reduced to a 
large extent owing to feedback across Rl. 

Whilst Rl acts as a tone compensated control, it is really 
the mew tone adjustment, and an ordinary volume control 
must tJe fitted to a later stage in the amplifier, tone setting 
bemg carried out by simultaneously operating this volume 
control and Rl to maintain apparently equal volume at difiEiatait 
degrees of correction. 

MAGIC-EYE TUNING INDICATORS 

When a receiver is under construction it is worth while to 
consider the fitting of a tuning indicator, a device which can 
also be fitted to an existing receiver with little trouble. The 
most suitable stage from which the driving vdltagc for the 
Magic-Eye can be derived is the A.V.C. diode of a superhet, 
although a single diode detector without A.V.C. can also be 
used. It is preferable, however, not to connect the tuning 
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indicator to the demodulation diode since the shunted load 
may cause sligi|t distortion, and in the case where a single 
diode is fitted this can be changed for a double diode which 
will also provide A.V.C. to the preceding stages of required. 

Operating voltages for the indicator can also be obtained 
ficom other types of detectors, however, and most simply from 
the anode bend detector. 

The circtiits for the tuning indicator are shown in Fig. 20, 
where it is used with a single diode, in Fig, 21, where the 
ni^le di^e is changed for a doub'e diode, and in Fig. 22, 
where it is used with the anode bend detector. 



Since the Magic Eye uses only little power, both for heater 
and H.T., practically any t> pe of receiver power pack will take 
the extra load without any trouble. 

’^ere tjje tuning indicator is to be used with existing sets 
it will most simply be fitted to those with a translucent tuning 
dial of celluloid or similar material. Ihe Eye in its hold^ 
should be fitted behind the dial at an angle which gives clear 
vision from the usual operating position, preferably centrally in 
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the tuning dial, and a hole cut in the dial to accommodate the 
vision end of the valve. 

One rule to be observed when using the Magic Eye with a 
diode circuit is to keep the cathode of the tuning indicator at 
about the same potential as that of the diode. This is 
accomplished in the diagrams by earthing both cathodes, but 
in some cases, notably where delayed A.V.G. is being used, or 
where the diode forms part of a diode triode, the cathode of 
the demcSduIator will be above earth by perhaps 3 of 4 volts. 
In this case the cathode of the Magic Eye can be biased by run- 
ning it to a tapping on the cathode resistor of the output valve, 
the tapping being chosen to give the same potential as that on 
the diode cathode. This method can only be used with a 
Class A type of output where the current through the valve 
is substantially uniform. 

ADD-ON UNITS FOR RECEIVERS AND AMPLIFIERS 

Where it is required to use a gramophone pickup with the 
smaller type of receiver, not fitted with pickup input terminals, 
the double problem of connecting in the pickup and also of 
obtaining sufficient volume is encountered. It is generally 
necessary to use a pre amplifying stage, which aggravates the 
existing problem, for it is now necessary to draw power from 
the receiver to work the extra valve. 

The best solution is that which will avoid disturbing the set 
wiring, whi^h can be done by using a power and input adaptor, 
constructed from a valve base and holder. 

When a pre-amplifier is to be used with a receiver it will 
feed into the output stage, whilst it is also most convenient to 
draw the extra power from this point. The output valve is 
removed, the adaptor, to be described, plugged intothe output 
valve socket, and the valve replaced in the adaptor, 

A base similar to that of the output valve must be used 
•and the system is of greatest convenience when a valve of the 
beam powder tetrode or pentode type is used in nhe output 
circuit. 

This will mean that in most cases the valve base required 
will be of the octal type. 
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At suitable points round the base drill holes in the side, two 
fi)r heater leads, one for earth or n^ative connection, one ftsr 
H.T. power and one for grid input from the pre-amplifier. Into 
the pins of the valve base solder lengths of tinned copper wir<^ 
one length to each pin. 

Next, measure the leads from the receiver to the pre-ampl- 
fier, keeping them as short as possible, and cut to length, usinig 
twisted flex for the heater wiring, and a separate rubber 
covered conductor for the H.T. power supply. The grid input 



Ffe.22. 

Magic Eye used wich 
Aoodc-&end Deiec.or 
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lead and negative connector lead will be coipbined, smce_a 
shielded cable must be used few the grid line, and the shield 
will act as the negative connector. 

On to the wires already soldered to the valve pins slip very 
short lengths of insulating sleeving, so that the wire is covered 
fiom the top of the pin to the level of the holes drilled in the 
side of the valve base, and run the pre-amplifier leads thro^h 
their respective holes and solder them with small neat Joints 
to the correct wires inside the base. 

The heater leads will be connected across the heater pins, the 
grid lead will be connected to the grid pin, whilst tlM H.T. 
power linff will be connected not to the anode pin but to the 
screening grid pin. The anode connector will have s^nal vol- 
tages upon it, and so cannot give the power supply for the 
pre-amplifier. 



Fig. 23. 

Valve Base with wires soldered to pins Valve Holder soldered to wires and 
and tapping leads brought out cemented or waxed to base 

In the same way the negative connector must not be led to 
the cathode pin of the valve base, for this would result in extra 
current being drawn through the bias resistor, upsetting not 
only the output valve bias but causing feedback. Instead the 
negative connector, the metal sheathing of the screened lead, 
must be connected to the earthed internal screening pin. In 
the case of an output valve without an internal earthed screen, 
the n^ative connector is not taken into the valve base at all, 
but is equipped with a strong clip and clippai on to any conve- 
nient part of the receiver chassis. 
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Further short lengths of insulating sleeving are then run over 
tihe upright lengths of wire, and the valve base fiUed with 
nselted sealing wax or sealing compound, leaving the ends of 
the wires fiom the pins protruding. These are cut to as short 
a length as will permit their being soldered to a valve socket 
of the flat wafer type, the valve socket being, of course, identi- 
cal with that in the receiver, the wires going each to its correct 
pin. The valve socket should be as close a fit on to the top of 
the valve base as possible, and when all joints are made, fur- 
ther melted wax or compound used to fix the socket and valve 
base firiftly together. It is desirable to plug a valve into the 
socket before this final sealing to ensure that the connectii^ 
plugs are properly positioned. If this is not done it must be 
remembered that the wax will need clearing away from the 
spigot hole of the socket before the valve can be inserted. 

Diagrams of the finished adaptor are shown in Fig. 23. 

The preamplifier circuit recommended for a pickup is shown 
in Fig. 24. A triode gives all the amplification required, and 




the tmit contains its own volume control, high note cut^off^ and 
the coupling components to the next stage. The volume o>n. 
trol of the receiver, when ruing the adaptor .described, 
or may not have an effect on the output, depending on thi 
receiver circuit. In some cases it may be found necessary to 
turn the receiver’s volume control practically to the 
position. 

Not^.^The adaptor canned be used with D.O, or A,C.fD*C. 
receivers^ since the extra heater lead cannot be drawn from these 
sets uithout internal modification. 

The adaptor is only suitable for use with a transformer -driven 
set. 

Insulation inside the adaptor must be perfect. Should a short 
circuit occur between the base pins^ great damage may be caused* 

On occasions it may be desired to use the adaptor for tak- 
ing a power supply only, as when using a converter with a 
receiver where the input is fed into the aerial stage. For these 
applications it is only necessary to build the adaptor omitting 
the grid input lead and using a separate rubber-covered wire for 
the negative connector. 

A circuit for such a short wave converter is given in tl\e 
diagram of Fig. 25, which may be used with a sensitive medi- 
um and long-wave receiver, either straight or sui>erhet. The 
incoming waves are mixed with local oscillations in the conv^- 
ter, the beat frequency so produced being pstssed on the aerial 
circuity of the receiver which is suitably tuned, generally to 
about 550 metres. The broadcast receiver then acts as an I.F. 
^amplifier and second detector, or, in the case of a superhet, as 
a second frequency changing stage and I.F. amplifier. 

It will be seen that the converter has two tuning controls, 
since the oscillator and mixer are tuned separately. This is found 
to be quite good practice on the short wave bands, and any in- 
convenience caused by the separate tuning of the stages is 
repaid by the accuracy of the ganging. 

In tuning the converter, the main control is^ the oscillator 
tuner. The mixer tuning control should be kept roughly in step 
with the oscillator, and signals brought up to volume with this 
control once the station has been located. When first lining 
up the converter it will be found advantageous to use a signal 
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gienerator where possible, so that two tuning dials can be calib* 
rated to frequency points and thus more easily kept in step. 
Details of the tuning system are as follows 

Cl and C2, "rOOl mfd. variable tuning condensers. 

20 metre band. 

LI. 3 turns 18 SWG, J' from grid end of L2. 

m. 9 turns 18 SWG, spaced own diameter, 

L3. 6 turns 18 SWG, spaced own diameter. 

L4. 4 turns 18 SWG, enamelled wire, from grid coil. 

’ 40 metre bamd. 

LI. 5 turns 20 SWG. from grid end of L2. 

12, 20 turns 20 SWG, spaced own diameter. 

L3. 13 turns 20 SWG, spaced own diameter. 

L4. 6 turns 20 SWG, enamelled wire, from grid coil. 

80 metre band. 

LI. 8 turns 24 SWG, Y from grid end of L2. 

L2. 45 turns 22 SWG, close wound. 

L3 30 turns 22 SWG, close wound. 

L4. 9 turns 24 SWG, enamelled wire, from grid coil. 

All coils on 1 Y diameter formers. 

A HOLDER FOR THE ACORN VALVE 

_ The Acorn valve, as bought, is supplied with small copper 
clips which need attachment to the apparatus in which the 
valve is to be used, and whilst in sotne cases the makers advise 
that the clips be mounted on a copper plate with mica separa- 
this method giving adequate H.F. by-passing for ultra 
h%h frequency wrark, this method is not always possible or 
demable. 

^ An excellent low-loss holder can be made for the Acx>m by 
a piece of IJ* diameter paxolin coil former. Gut off a 1' 
iez^th ^of former, filing the ends smooth, and mark out as 
iribown in Fig. 26, drilling small holes at the indicated positions 
9 OT 10 B A. btrfts. Bend the copper mounting clips at 
right aisles just above the two fixing holes, and bolt the clips 
to the ftwiiiCT so that the Acorn will be suspended between 
them, with its t^se inside the ftHiner. 


40 




Fig. 26. An Acorn Valveholder 



Super-Regenerative U.H.F. Receiver 
H : 3 turns 18 SWG 1/2" dia 

L2 : 2-4 metres. 3 turns 18 SWG 1/2" dia turns slightly spaced 
3-5-7 metres, 1 0 turns 18 SWG 1/2” dia turns slightly spaced’ 
5.5-11 metres, 19 turns 18 SWG 1/2” D.C C. turns touching 


_ In a go^ reception location north of London, however, the 
*cn-cuit of Fig., 27 has given excellent results on many widely 
^>^d stations, including Americans, most of which have beqn 
•sufficiently well received to break through the quench entirely 
-aJid give full loudspeaker volume on the amplifier described 
on page 45. 
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The super-regenerative receiver, in operation, b well known 
for the loud hbsing noise or “quench** charactoristic of it, the 
porperty which enables the circuit to tune broadly on a sbitr* 
ply defined signal with very great sensitivity. Briefly, “quench* 
ing** consists of superimposing a low frequency osciliatkm oa 
to a circuit already oscillating at its working frequency, with 
the result that the receiver is held at its most sensitive point. 
The circuit as shown provides its own quench through the 
agency of R and C, and the condenser must be chosen with 
care to suit the circuit conditions A trial value of 005 mfd. b 
shown, which generally gives smooth operation, but other 
values can be tried. 

The original model is built on a sheet of 14 gauge copper, 
6' X 4% the tuning condenser being mounted at one cud on an 
insulating bracket and driven through a short extension rod 
from a slow motion dial. The rod not only ob\iatcs the chance 
of hand capacity, but isolates the tuning condenser from the 
moving metal parts of the vernier device, since metallic fric- 
tion near the coil or connected to the condenser can set up db- 
turbing noises. The Acorn is connected directly through its 
grid condenser to one side of the tuning system, the arKxJe 
being taken to the other side by a very short 18 gauge bare 
copper lead. All earth connections are taken directly to the 
cathode clip which is strapped directly to the copper base Tte 
imfxirtance of these short connections cannot be stressed too 
highly, for not only can long leads upset the tuning ranges by 
adding inductance to the circuit but the high frequencies they 
cany can set up interference or intercoupling and arc prone to 
^pss by leakage. 

The choke is wound on a ebonite rod which carries 
connecting leads of stiff copper wire to which the choke windU 
ing is soldered at either end, the component thus being self- 
supporting. The winding consists of 36 SW.G. enameUed 
copper wire, wound in a single layer with turns touching. 

The decoupling resistor is also self supporting arui is mounted 
on the output terminal block. In the original rcocivcr tte 
resbtors are fixed to give an optimum working voltage, but a. 
refinement which will enable valves with slightly difEanmfe 
character btics to be used without trouble b the variable resbtor 
shown in the power supply line. 
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By means of this control the circuit is brought to the point 
where quenching is just audible, further adjustment being made 
when a signal is received. 

The power supply for heater and anode is drawn via a four- 
pin plug from the amplifier chassis as described on Page 45, but 
any power pack will supply the necessary current. 

The output circidt is for feeding into either headphones or 
amplifier, and the coupling condenser of *05 mfd. gives perfectly 
adequate headphone strength without any change in circuit. It 
is found preferable to couple headphones by this method rather 
than to run the H.T. supply through them in the conventional 
maimer since any leakage of the high frequencies into the head 
plmne leads gives a de-tuning effect which is entirely absent 
when using the resistance-capacity coupling. 

The aerial as used with the original sets is a simple dipole cut to 
resonate at 10 metres, connected through twin feedrs to a Saturn 
aarial coil, supjx>rted on an insulated pillar at the same level as 
the tuning coil. The dipole is used as an indoor aerial, each 
half being 79^ longv supported from a central insulator. From 
cither side of the latter runs the feeders, which may be of any 
length, though no longer than is necessary. For indoor work flex 
as used for lighting circuits is perfectly suitable, althogh for an 
outdoor aerial weatherproof material would be required. Aerial 
coupling is variable by swinging the aerial coil, an average 
dist^cc of i'' from the grid end of the tuning coil being foimd 
satisfactory. 

Coil changing is effected by plugging the coil end s * into* 
closely fitting sockets which are mounted directly on the rotor.. 
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and stator terminals of the variable condenser. These sockets 
may be made^ from the sheet metal, from the sockets of an old 
valve holder, or tubular ended soldering tags can be used. 
Tinning the ends of the coil keeps the contact area clean and 
bright. 

In cases where it is impracticable to use the Acorn type 
valve the circuit may be modified as shown in Fig. 28, and an. 

H. F. pentode, with its suppressor grid and screening grid con- 
nected directly to its anode, may be used in place of the Acorn* 
Excellent results have been obtained with the EF 39 valve type, 
and it is suggested that this valve or a four- volt equivalent be 
used for best reception. 

The grid circuit is somewhat more difficult to arrange since 
a slightly longer lead is necessary to reach the top cap connec- 
tfon, and for this reason, as well as to allow for the higher 
internal capacitances of the valve, the coils have been reduced 
slightly in size to cover approximately the same waveranges. 

It will be seen from the diagram that the quench circuit has 
also been changed, since in place of the low value resistor from, 
grid to earth there is now a very high value resistor directly 
across the grid condenser, so that the grid of the valve is 
connected t > the H.T. supply. Care must be taken to make 
toe that the resistor is correct before the supply is switched on^ 
otherwise a heavy grid current will flow and the emission of 
valve damaged irreparably. 

One disadvantage of the super-regenerative receiver is that 
it is quite an efficient little transmitter of interfrence ! It should 
not used in any location where there is a televisioif receiver, 
for example unless care is taken tp avoid tuning to the prqg- 
ramme frequencies. 

A HIGH FREQJJENGY I.F. UNIT 

In Fig. 29 is shown a circuit of interest to the ultra-short- 
wave experimenter, for the conversion of an oscillating V.H.F. 
detector to an autodyne superbet. Due to the wide pass band of 
tJieV.H.F. tuning system the signal can be received and, by slight 
de-tuning can be heterodyned by the receiver's own oscillations 
to jwoduce an I.F. signal, amplified in the usual manner. An 

I. F. <rf tlie usual 465 kcs., however, is found too low a frequency 
for this purpose, due to image frequencies, and a h i g her fre- 
quesary I.F. must be used. The circuit generally requires some 
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experimentation before the best results are obtained, but selec- 
tivity and sensitivity make it well worth while. 

The simplest method of constructing the I.F. amplifier is 
shovra in the figure. The I .F. is chosen to be about I me., 
this is obtained by the use of ordinary P type tuning ico9s with 
pre-set condensers bringing them into tune. The I.F. circuits- 
are not, therefore, of the transformer type with two windings, 
but amplification is still obtained since the I.F. signals set up 
volt^e? across the coils in the same way as a received signal-.. 
A further experiment would be to tune the two coils by 
of a twogang condenser, the two I.F. circuits being well shifl dcti 
from each other. The I.F. would then be readily adjustable,, 
and a mcasiue of electrical band spread would be possibfo. 

In any case the two P type coils must be mounted in shield- 
ing cans of adequate size and any instability can then be deal# 
with by reducing the screen voltage of the H.F. pcniode. Natu- 
rally, a super-r^enerative detector should not be used, and aoi 
electron coupled oscillating stage is shown. 



A BEAT FREQ.UENCY OSCILLATOR 


Listeners to amateur and commercial short wave stations 
w yipg the morse code krrow that many tiansmfeskan mre lost or 
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Fig, 31. Beat Frequency Oscillator LI, L2 Commercial BFO 
Coil and Trimmer or IFT Coil and Trimmer to oscillate at 
1,000 c.p.s. difference from Receiver's I.F. 

«.rc unreadable when the ordinary superhet circuit is used, unless 
the incoming signal is tone modulated, and whilst modem 
-practice is to use tone signals it is still necessary in many cases 
to introduce the tone at the receiver. 

Using the reacting detector, all that is necessary is to allow 
the circuit to remain on the edge of regeneration^ jvhen the 
■signal will heterodyne with the detector frequency to give an 
audible beat note whenever the transmitter is keyed. Moreover 
the beat note is tunable, within limits, by de-tuning the 
•detector, so that a pleasant copying tone is automatically 
obtained. With the superheterodyne, however, this is not 
possible, and another method of producing a tone on the signal 
as required. 

The solution is to employ a separate oscillator which will 
heterodyne the signal injected from the last I.F. stage into the 
diode detector by beating with the I.F. signal. This means 
that the heat oscillator must work practically at the same 
frenquency as the receiver’s intermediate frequency, 1,000 cycles' 
being the usual diSerence, so that the beat oscillator tuned 
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circuit must be umilar to an XJF. coil. Many manufactunan 
supply beat frequency osciBator coils, and since tbeijmml mqpccfret 
I.F. is between 465 and 470 kcs. practically any such coil may 
be used. 

Where the whote recdwer is under construction, tbc B-F.O, 
will, of course, be included on the chassis, but wbm it » to be 
added to an existing soperbet it will be necesary to constroct 
the unit in a well shielded metal box, drawing the power 
supply from the recmver by some such method as described on 
48. Screening is essential, both to prevent the injection of 
too great a signal, and also to obviate the possibility of introduc- 
ing harmonics of the oscillation frequency into the earlier tuned 
stages. 

In Figs. 30 and 31 are two circuits suitable fix' the B.F.O..the 
second using a single coil which might be taken from an old or 
damaged I.F. transformer. The output is coupled through a 
low capacity condenser to the diode detector of the receiver, and 
the unit tuned to give a suitable note on a C.W, transmission. 

The lead connecting the output to the diode must be short 
and direct, since it is poi^ble to upset the tuning of the receiver 
I.F. stage by capacity coupling, and the imit, whether built into 
a receiver or us^ externally, must be fitted with its own on-off 
switch since it obviously will not be required cm any signal 
other than a code transmission. 


THE LOUDSPEAKER 

Whilst extension speakers are fitted in many hmisebolds, 
th^ is seldom proviskm for s^iarate control of volume or tone 
on the extension unit, which is generally left to work at the 
s^me level as the recover speaker. The ntethod of tone and 
v^cdume control wiD^ vary accorchng to the manner in which the 
orteiesion speaker is fed since in some cases the voice cod is 
^witened directly to the secondary of the outfwit transformer of 
the receiver itself, whBst in odiers the extension speaker includes 
Its avm. output tzansfooao:. 

Where the receiver's tran^waoer fes^lhe' extenskm voice 
coil, dte firsts pednt of eonsideraitiou: is feadhto tbeextouioR 
umt. These wil" becawy^ relaii»e%^ heavy c ur re nt s akfow 
ve^sKst^iaiid thesefok^ awM lhae teasea. 
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Volume contrpl at the extension speaker is simply provided 
by a scries of variable resistance of about 50 ohms, connected as 
shown in Fig 32. ;Tone control can theoretically be obtained 
by including condensers in the circuit, but their capacity needs 
to be so large that the method is quite impracticable and the 
tone of the extension speaker must be controlled at the receiver 
«id of the line along vrith the internal speaker. 

Where the extension speaker includes its own outpul tram- 
former, the leads to it are carrying only small currents at rela- 
tively high audio voltages. It is also possible for the leads to 
be at a high potential above earth, particularly in the case of 
an A.G /D.G. receiver, and in situations where this is inconveni- 
ent or dangerous the extension speaker may be isolated from 
the high potential side of the power pack by using a condenser 
coupling as in Fig, 33. If it is desired to switch out the inter- 
nal sp<:^ker when using such a circuit, the secondary of the 
internal transformer must be switched from the voice coil of 
the receiver speaker into a similar resistive load as shown in 
Fig. 34. 

Using the high voltage-low current line to the extensfon 
transformer, it is possible to lose high note response due to 
the capacity between the wires in a speaker line of twisted 
flex or similar material. If the extension speakers are near 
earthing points it may be possible, with the condenser Glter 
system, to use only one wire to the extension units with an 
earth return, but if a two-wire system must be used one method 
of reducing line capacity is to separate the wires, running one 
along the skirting and the other along the picture rail. Pro* 
bably the best type of volume control is a variable resistaiice 
in series with the transformer primary, whilst a high note 
attentiator, the usually required tone control, is shunted across 
tfie transformer as shown in Fig. 35, A more comprehensive 
control is shown in Fig 36, where either high or low note 
cutting is obtainable, 

SPEAKER RESPONSE 

Those with a spare loudspeaker -toay care^- to experiment 

extending fieqisuaaey response range. Bass tiotes are rep* 
fodiiccd by irK>vcments of the whole cone, so that tlfo bass res- 
llOiisc is fxten^d by makmg . the mounting of the cone more 
^ ^dhieved by very bareftilly painting the^ **roU’.^ 
— Afc emboss^ rim of the cone — with a solution of glycerine 
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Fig. 37 



Fig* 34 

Switch in out the Internal Speaker 



Fig* 33 

isolating the Extension Speaker 
from the Power Line 


51 




m watd:^ eqml p^ts of e^ch being used. The solution must be 
applied very sparingly, since it has a speeding effect, and will 
gradually merge further into the cone to give a graduated serfi 
edge which will allow greater cone exciirsions. 

The high notes of the treble are handled by the centre ef 
the cone, especially in the spider and its mounting ring. Tb 
accentuate the treble a subsidiary cone may be mounted 
within the main cone, formed from cone maternal cut aid 
shaped as shown in Fig. 37. This subsidiary cone h 
cemented to the main cone at the junction of the cone and 
the spider. 

REGENERATION IN THE I.F. AMPLIFIER 

The I JF. circuits, transformers, etc , in the ordinary receivcH 
are so arranged that a band pass effect is obtained, the Da»B 
band being sufficiently wide for the correct reception of musicap^ 
frequencies yet not so wide as to allow spurious beat notes or 
heterodyne frequencies to pass as well. Even so, in receptkyn 
of amateur stations and on the crowded commercial bands the 
pa^ frequencies of the I.F. transformers are sometimes too wiefc, 
so that more than one station is heard in the loudspeaker. One 
remedy is to use variable selectivity I.F, transformers, but a 
more easily incorporated manner of increasing the transformear 
selectivity is to introduce reaction on one of the circuits, gencr* 
dly the fet I.F. amplifying valve. 



Fig* 35. Volmm and Treble Cut Control on Extension Speaker 

As m known, in any tuned circuit the response ciHve 

to a v^y great ^e«ee by the of regen«- 
neibte mM hc^ds good for I.F. ttansforxuf^^ Ti^ 


ation is not obtaixMd by ziMacis of a reactkm coil^ however, but 
the simple method of inserting a small capacity of a size which 
must be determined by ezperhnent between the gprid and anode 
of the l.F. valve. This gives sufficient feedt^ck to sharpen 
the resonance curve and, if the capacity is too great, sufficient to 
set up actual osciilatioa in the l.F. circuit, which is, of couise, 
undesirable. 

The size of the capacity depends upon the inherent stability 
of the l.F. circuit, which varies widely in different receivers. In 
some cases a wire soldered to the grid cap of the valve and beat 
so that it runs down beside the valve for an inch or so, the other 
end being left unconnected, gives sufficient capacity with tte 
hralve’s anode to set up the regeneration required. .Again, in 
rather cases it may be foimd necessary to connect a ceramic 30 
i^mfd. trimmer direct from anode to grid, the trimmer being 
adjusted for the correct capacity. 



Vig. 36. Votome, Tr^>le and Bass Cot Oartrol 0a. Extensa %Kalcer 

In gmcral, the greater the staiBity 1 F. alai 

#ie more ^i^ent the rereenmg, die better. Oon^yacters of 
<^ecuits sb(^d alwa^, saedee a pc^t oFK tipdiw g ^e 
ll^ LFo axDfiffier ^at can be obtalBea, smee me ^eazer port 
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Fi . 38. Outline Circuit showing addition of Regeneration to 
an I,F. Stage 

of the amplificatton and selectivity are both obtained from these 
orcuits. Sin^e earthing points for each stage as^ in V.H.F. 
work, are a definite advantage, and a screen voltage no higher 
than the valve.manufiicturer’s 'figure should be used. Increasii^ 
the screen volts will give little extra in the way of amplification, 
stsd^ty might be gravely impaired. 

The simple principle of introducing the regeneration in the 
U^, is shown in Fig. 38. 

must always be remembered that as the regeneration w 
ma^eacd tiie fiecpiency pass band is lowered, so that quality is 
liEie% The. schame, therefore, is reebmn ended only for amateur 
WfKi^ m*!d morse rec^tiem, aid not for ordinary broadcast use. 

Thoslage ^lown in the diagram, using a vaiiable-mu valv^ 
taraiSiie added advantage that the r^eneration can be controlled 
bf witemm of die bias resstcMr. It. may be found nece^ary ta 



increase tbe value of this resistance above its usual amount to 
avoid oveifoading on strong signals. 

ADAPTING TO PUSH PULL OUTPUT STAGES 


The advantages of the push pull output stage are well 
known, especially in respect of their qualities of balancing out 
second hirmonic distortion and the giving of large outputs, and 
it appears to the writer that several single ended output stages 
might be adapted to p.p. output stages with little trouble. 

The first consideration is to compare the input to the present 
output valve’s grid with the required input to the grids of the 
proposed valves to discover what adaptation, if any, is to be 
made in the first stages of the amplifier or other apparatus on 
which the work is to be carried out. 


The grid input voltage may in most cases be taken as the 
grid bias voltage as given for the valve in the maker’s data sheet, 
and a low voltage will give poor output whilst too great a volt- 
age will overload the output stage with consequent distortion. 

To takc'sn aohial case as an example, consider changing a 
single emied fiLfi output stj^e. giving 6 watts, to a p p. stage. 
The Radio Valve Manual, No. 30-in Bernard’s List, shows that 
the 6L6 ^aws a to^l of 80 mA. (anode and screen' at 250 volts, 
^nd has »— 14 volts^bias. T.hus it is required to find a pair of 
val/es v^iich need apficodmaMy 14 volts for the pair if the 
new stage is to be addra witht^ undue adjustments to the rest 
of the dhEuit. 


Rmming throt:^h the output valves in the Manual shows 
fiiat a piftt of 6V6 valves, in Glass ABl, will operate with 75 
mA. tothl aiKKie and screen currents with a bias of — 15 volts. 
*Tbeil»a^>e^er load for the 6L6 was 2,5^ ohms, whilst for 
^fmust be changed to k0,€KlO ohms, but since a new 
(m^lpot transformer with ces&e tapped primary wind- 
any case, this is of little Importance, 
is given as 8.5 watts, aU 
be a litde lower due to 


The*Bsi Vo be a pteise splitting 

rnmA- Vhkh wi ljii i iWho diKXi igrieiilaplification, so the well-^fenown 
stage’Siay be The original input line to 

tfber is fed to dte pilase grid and the double 
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taieai to the 6V6’s. 'The scareens may be raa t» 

■the H.T. line, since they are rated at 2^ aad the new 
circuit, compared with the old single ended stage,* is shovra ia 
Fig. 39. 

It may, however, he required to add a skoMar valve to aa 
existing output stage, for example, the six;^^ 6L& mJ^bt-bedoubi 
ed. This means that the H.T. supply line wiU be called tqpoa 
to deliver a total of 145 noA. for the anodes smd screezis of the: 
output stage alone, but presuming this is widiia the socq>e of the 
power pack we must now find the input requirement so fer w 
the grids are concerned. The Manual shows that two in 

Glass A push pull must be biased to — 17.5vcdts ;iaotJber 
words, the stage which adequately fed the single 60L6 cannot 
quite cover the needs of the p.p. pair. The extra voltage, how- 
ever, is only of a small ordar. not sufficient to warrant another 
valve stage, and it is possible to obtain the simdl step np and to 
split the phases for the two grids at the same time hy tte me of 
an intervalve transformer. Not every transformer k'^iitahle fiw 
>^ffiis task. A really good instrum^t must be used if results arc 

he Wdfth “tiSfffle. Tf is, 

secondary transformer as F%. 40 will sIkw. The pfaasespKltiag 
may be carried out across the scccaada^ by the use o£ teffistocs. 
The transformer primai:y^=^lil6idfrtei6s3t%e ■We®^^Si^pied, 

The anode load, pl^ to plate, of the two fiL&’s is 5,000 
ohms in place of the ori^idal-S^60 

These schemes, as outliassd, ytBrnatarallf tecai as wdl witib 
English'type valves. 


A CURRENT ECONOMSSER BAf‘5^feY SETS 

It is always desirable to keep the drain on the battery of a 
portable or fixed battery set as low as te^rder 

battery life is not unAi^'si^rtetKd; but ad the same tone the 
output to the loudspeaker must he adequate ^fer good b^ensBg 
and programme value. These mo^ tberl^feickiea halraicrag 
point between the size and typ4>qf unlp tt it aod^Ae 

^pahilities of the H.T. battery- It isfpos^le to e®ct a sav^ 
in battery d rain without vt^amc by nactsu do- 

te^twr^e naiight bewSe^feed as a Icnh 

frequency A.V.C. orcuit. 
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The scheme, ^hown in Fig. 41, is easily understood. T!ber 
output valve is biased to an extent which causes it to draw c®ly 
a small anode current. Naturally this means a small dulfnit 
swing in the anode load, but for we^ signals there would be 
point in passing a greater anode current. For strong signah^ 
however, the circuit requires readjustment of the high bias- 
voltage, and this is carried out automatically by the W4. Part 
of the signal is rectified and fed back into the grid circuit as at 
positive voltage which has the overall effect of neutralizing part 
of the high negative bias and allowing the valve to operate ock 
its normal working curve. The anode current therefore varies 
with the signal, and the battery drain is far more prtf>ortional 
to results than would otherwise be the case. 

In putting the scheme into operation bias for any valve 
must be found by experiment— a simple matter since it is only 
necessary to increase the bias to the point where further mcrcase 
would introduce distortion. It must be remembored that » 
valve should have its bias changed without switching off 
beforehand. 



SERVICING THE MODERN 

Radio receiver 

3^—20 Rs. 2-50 


By 

R. LAMBIE 
(Fully Illustrated) 
PrivieA by arrangeTnent toith 
BERNARDS— LONDON 


CONTENTS 


“♦The Wca'kshop 

’♦Blue prints and Colour Codes 

"♦Types of Receiver 

’♦Garrcnt Measurement 

•♦Fault Finding 

’♦D.C, Ail'Range Test CJear 

■♦Test Signal Oscillator 

'^Test Eqaipment 

’*InterfcreiK» 

"♦^aive Testing 
•♦Cbliiode Ray Osdllograpli 
^♦tGompODent Testing 
^•Receiver Alignment 
•^^imecgency Measures 
jj g pe icB e eg : I. Useful Fcnmiulae 

2. Standard Abbreviations 

3, Glossary of Twins 

GE) 



FIVE VALVE 

CIRCUITS 


N— 21 Rs. 2-50 

(Fully Illustrated} 

Printed by arrangement with 
BERNARDS— LONDON 

CONTENTS 

♦Push-pull Amplifier with Tone Control 
♦ A.C. Local station Quality Reaiver 
♦Five Valve F.M. Adapter 
♦Frame and Line Time-Base Circuit 


m * * 

SOUND EQUIPMENT MANUAL 

By 

RADIOTRICIAN 

N— 23 Rs. 2-50 

CONTENTS 

♦General Cmmckradccis 
♦The Micrti^lipae 
♦Gram!qi|^xi%}ii#sii|s 
♦]^o-Amfilifier, ^xer and Amj^Scr 
♦ThePo«e« 

♦The 



NEW LIGHT PUBLISHERS 

PUBLISHERS & DISTRIBUTORS 
31/1 Rajixider Nagar 
New Delbi>5 (India) 

Telephone : 52037 

OUR PUBLICATIONS 

Particulars of Books Price 

•N-1 1001 JOKES— by C. ANAND (Compiler of Good 

Jokes) — 4tli edition ... 2.50 

15.2 Applications For Better Jobs — by J. D. 
Chandhry M.A. & A, S. Chaudhry N.D. Com. 

B.A. ; B. Com. (Hons.) For Jobs — Better Jobs 
and Promotions— 2nd edition ... 2.50 

•N-3 Business Letters — ^by K. Malik. A complete 
guide to _ readymade business correspondence 
— 4th revised and enlarged edition ... 2.5(1 

3,000 Synonyms & Antonyms — by P.N. ELathuria 
for word power and vocabulary 2nd edition ... 2.50 

•N-5 3,000 Quotations by C. ANAND Arranged 

alphabetically— 3rd edition ... 2.50 

N-6 Sdected Letters— by K. Malik — author of best- 
seller ‘Business Letters’— 3rd edition ... 3.75 

N-7 3,(X>0 Idioms & Phrases — ^by C. ANAND arran- 
^ alphabetically with prrect meanings and 
accurate usages— 3rd edition 2^50 

IsE^iressive Interviews -by M. L. Vohra M.A., 

ssm reivfeed by P. L. Vasudeva with 60 re^yl 

luaide Hiterviews— 2nd ^tion " o c;n 


62 



N“9 3,(X)0 Proverbs— by G. ANAND Aitanged alpha* 

bctically— 2nd edition. ... 2*50 

N-10 Love Letters — ^by Manharlal, M.A. — ^2iid. 

edition ... 2-50 

N- 11 3,000 Abbreviations— by a ANAND. Foe all 

competitions. ... IJO 

N-12 Palmistry for Every One — by M. G, Laul. Gives 
information about birth, education, love, 
marriage, career, children, age etc. ... 2-50 

N-13 Office Procedure & Drafting — by Manohar Lai 

M.A., LL.B.— A mxjst book for every one 4.75 

N-14 300 Letters — by Manohar Lai, M-A.,LL.B. 

Readymade letters for all occasions — 2.50 

N-15 Better English — by a board of qualified authors 

Helps better reading, writing and speaking ... 2.50 

N-16 Good Jokes — ^by G. ANAND (Compiler of best- 
seller ‘1001 Jokes’) ... 2.50 

OUR TECHNICAL PUBLICATIONS 

N-17 Practical Transistors & Transistor Circuits — ^By 

J. S. Kendall.— For making your • *- 

Testing and forming lK>me-made transistcu^ and 
Practical Circuits Using TransistcHS S150 

N-18 Physical and Steam Tables in MJKhJS. with 
Mollier Chart-Compiled and edited by K. K. 
Rampal MJ3c., I.I.T. Kar^ur. iJOO 



Following books are printed by special arrange- 
ments with BERNARDS-LONDON. Each 
book is fully illustrated. 

N-19 Radio Designs Manual— by Radiotrician ... 2.^ 

N-20 Servicing the Modem Radio Receiver — byR. 
Lambie-Embodying Fault Finding ; Testing ; 
Equipment ; Interference : D. C. All Range ; 

Test Gear ; Cathode Ray Oscillograph ; Com- 
ponent Testing etc. ... 2.50 

N-2i Five Valve Circuits — ^Instractions for Buildup 
4 five valve circuits 

N-22 Radio Hints Manual — ^by Radiotrician ... 2,1 

N-23 Sound Equipment Manual — ^by Radiotrician. 
General Considerations ; The Microphone ; 
Gramophone Pickups ; Pie-Amplifier, Mixer 
and Amplifier ; The Power Supply ; The Loud- 
^)eaker System ... 2.5 

11-24 Radk> Equipment Manual — by Radiotrician— 

An Outline of Radio Testing ; Te?t-Gear Using 
xaom^ coil meters High firequency measure- 
ments ; The signal generator ; The output 
meter ; The Cathode, Ray Oscilloscope ; Signal 
'Bacing,; Audio Oscillators ; L. C and R 

... 2.5^ 

1^5 qmababa Ifenafe— by B. P. L. Bedi ... 20.00 

Aflto,. Who’s 




